Abstract-This article deals with a segmentation of MR images in temporomandibular joint (TMJ) area. The TMJ belongs to small but the most overloaded joint of the human body. It consists of the head of the mandible and articular fossa [1] . Between them is the mandibular disc. The mandibular disc is a cartilage for a force transmission. The physiological placement of the disc is on the top of the mandibular head. One of the frequent diseases is the disc dislocation from the physiological placement therefore there is a blocking of the mandibular head movement. In the worse case it can come to the total disc deformation [2] . The aim of this work is to obtain the most exact image or model of the mandibular disc for the right assessment of a treatment in order to minimize the invasive surgery. There was chosen an active contour method based on level set partial differential equation for the MR image segmentation [3, 4] . There was found the boundary of the mandibular disc in the noised image of low contrast with suitable parameters and initial curve without of any kind of preprocessing. The article shows our results of the segmentation of some MR slices with visible mandibular disc. These results are poised to following postprocessing which will be the 3D model of the mandibular disc creation. There are described some methods for this kind of preprocessing.
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INTRODUCTION
The aim of this work is 3D model creation of tissues in the temporomandibular disc area (Fig. 1) . It is useful for diagnosis and decision about an invasive or non-invasive medical procedure because the mandibular disc is the most frequent causation of disease of the joint. In traditional way it consists of many steps of MR image processing -preprocessing the images (noise suppression, contrast and edge enhancement), edge analysis and segmentation, segmented images processing. The goal of the proposed processing method is elimination of needful steps of processing and its simplification. The modern segmentation method was found and tested. The MR slices with visible mandibular discs were segmented by edge-based level set segmentation method. This level set approach gives very good results in segmentation of noised MR images with low contrast and smooth edges so that it is not necessary to preprocess the image before the segmentation of image. The second step will be registration of the MR images where soft tissues are visible with CT images where the hard tissues are visible. It is necessary to creation of precise 3D model.
The mentioned level set methods known as active contours are based on partial differential equation solution. There is defined the deformable model of active contour with initial shape and location in the image and by iterative solution of equation(s) the contour can change own shape, topology and location. In the steady state the active contour bounds the found objects.
DEFORMABLE MODELS
The edge-based segmentation is described by this energy functional [3] :
where the first term means the length of the zero level curve of Φ (level set distance function) and the second term is called weighted area of Ω − Φ . λ, ν are the weighted coefficients of the mentioned terms, δ (φ) is the Dirac function and H is the Heaviside function. The g function is the edge indicator defined by
where I is the original image and G σ is the Gaussian kernel with standard deviation σ. By calculus of variation, the first variation of the functional in (2) can be written as
This gradient flow is the evolution equation of the level set function Φ. The second and third term in the Equation (3) correspond to the length and area energy functional. The first term penalizes the deviation of the level set function from a signed distance function during its evolution.
IMPLEMENTATION
The algorithm was implemented in Matlab 7.0. The Equation (3) was approximated by central and forward difference schemes and solved by iterative process. The Dirac function was approximated by:
SEGMENTATION RESULTS
The results of direct segmentation of images (Fig. 3 ) without any kind of the preprocessing are shown in the Fig. 4 . The slices of the mandibular disc were segmented by the edge-based level set method with initial piecewise smooth contour inside the disc as it is shown in the Fig. 2 . The segmentation process was done in about 30 seconds.
CONCLUSIONS
The paper presents segmentation of 3 MR slices of temporomandibular disc in one projection. There were overall 7 MR slices with visible disc and all the images were automatically successfully segmented. The future work will be creation of the 3D model of the mandibular disc and its visualization.
